INTRODUCTION {#sec1-1}
============

Individuals with intellectual disabilities (ID) are significantly at-risk for becoming overweight or obese, according the centres for disease control (CDC).\[[@ref1]\] Additionally, individuals with mild to moderate ID have a higher risk of becoming overweight or obese than those with more severe ID.\[[@ref2][@ref3]\] When comparing people with ID to the normative population, higher body mass index and other obesity values,\[[@ref4]\] decreased muscle strength\[[@ref5]\] and lower maximal oxygen consumption have been reported for individuals with ID.\[[@ref6]\] Sedentary lifestyles and low participation in exercise activities are the main factors leading to these health risk factors.\[[@ref3][@ref7]--[@ref9]\] The subgroups with the highest risk for obesity among people with ID are those who live outside of residential placements (e.g., community settings),\[[@ref3][@ref10][@ref11]\] women,\[[@ref2]\] individuals with Down syndrome,\[[@ref12]\] and individuals with mild ID.\[[@ref11][@ref13]\]

With the reported negative health outcomes for people with ID, it is important to investigate strategies that promote health benefits by increasing exercise participation in this population. The CDC\[[@ref14]\] reports, clear health benefits, for individuals who participate in regular, moderate exercise and the U.S. Department of Health and Human Services\[[@ref15]\] provides specific physical activity guidelines. Recommendations include 150 min of moderate-intensity aerobic activity each week, in addition to muscle strengthening exercises for all major muscle groups twice per week \[[Table 1](#T1){ref-type="table"}\]. An easy strategy for measuring moderate activity level is to conduct a "talk test".\[[@ref14]\] If you are able to talk, but not sing, during the activity it is classified as moderate exercise. The centre of disease control\'s data substantiates that physically active adults, including those with ID, are less likely to develop chronic health diseases (e.g., diabetes, heart disease) and maintain enhanced aerobic fitness in comparison to inactive adults.\[[@ref14]\]

###### 

CDC\'s moderate physical activity guidelines
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To date, researchers have shown significant health benefits for individuals with ID participating in aerobic (walking/jogging) activities\[[@ref16][@ref17]\] and mixed exercise (aerobic and anaerobic) programs\[[@ref18][@ref19]\] resulting in improvements in body composition (e.g., BMI), aerobic capacity, physical fitness, and lipid profiles.

Benefits of yoga {#sec2-1}
----------------

While scholars posit yoga originated over 10 millennia ago in ancient India, it has recently become one of the fastest growing physical, mental, and spiritual disciplines across the United States, with an estimated 20 million participants.\[[@ref20]\] Yoga\'s increasing popularity is in part due to the growing body of research supporting the physical and mental health benefits it offers. To date, researchers have demonstrated the therapeutic efficacy of yoga for improving a host of mental health conditions ranging from post-traumatic stress disorder, depression and schizophrenia.\[[@ref21]--[@ref23]\] Similar benefits have been documented regarding the physical health benefits of yoga. A recent review of 81 yoga studies reported the health benefits of yoga to be as effective as or better than exercise at improving a variety of health-related outcome measures, including symptoms associated with diabetes, multiple sclerosis menopause and kidney disease.\[[@ref24]\] While the benefits of yoga have been studied across a host of populations including many age groups and physical disabilities, no studies could be identified investigating the benefits of yoga for individuals with ID. Therefore, the purposes of the study are to investigate the effect of participation in yoga exercise classes on the amount of physical exercise behavior and the perception of physical exertion when compared to non-structured exercise sessions among young adults with mild intellectual disabilities.

MATERIALS AND METHODS {#sec1-2}
=====================

Design {#sec2-2}
------

Following a single subject research method, a multiple baseline design was implemented across two young adults with ID. Multiple baseline designs administer treatment in a staggered sequence across subjects to demonstrate changes in behavior when and only when the treatment is administered.\[[@ref25]\] The staggered treatment method was chosen to determine the effects of a yoga exercise class on frequency of exercise behavior and perception of physical exertion when compared to non-structured exercise sessions. Enjoyment of exercise sessions was also taken into account for social validity purposes. Non-structured exercise sessions were defined by the participant\'s scheduled time for exercise at the recreation center. The participant exercised alone or with other individuals in the recreation center, but did not receive any formal guidance during their one hour exercise sessions. Structured yoga exercise sessions consisted of one hour group yoga classes facilitated by experienced yoga instructors. The sequence and adaptation of classical yoga postures (asanas) were designed by the instructor for novice to advanced participants, based on the Vinyasa method of yoga. The Vinyasa method focuses on the flow of breath-linked movements in which the participants move from one posture to the next while coordinating their breath with each movement while either inhaling or exhaling.\[[@ref26]\] In this class, the asanas were taught with the intention of increasing overall health by increasing the participants' knowledge of a variety of poses and increasing skills to correctly perform the poses. Instructors guided the class through a variety of poses and postures by demonstrating the exercises and providing hands-on postural correction to all participants when needed. Yoga classes were held in the afternoons with the same fitness instructors during all sessions. On average 15-20 non-disabled, college-aged peers also participated in the yoga sessions along with the two students.

Setting and participants {#sec2-3}
------------------------

The study was conducted at a university recreation center at a medium sized public university. Participants included two young adults with mild ID who were members of a class of six students enrolled in a laboratory for post-secondary education program for individuals with ID located in a public university campus in the southeast United States. The two participants were included in the study based on their limited engagement in physical exercise activities. Both students had intelligence quotients (IQ) within the mild intellectual disability range but each had a different diagnosis \[[Table 2](#T2){ref-type="table"}\]. Participant 1 was diagnosed with Joubert syndrome and displayed the disability\'s typical symptoms of poor balance, coordination, and muscle tone. Participant 2 also had poor muscle tone and problems with balance due to his larger stature and physical features associated with Soto syndrome. Parental and student consent was obtained for all subjects in accordance with university IRB procedures (IRB \# 2008-378).

###### 

Participant characteristics
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The post-secondary education program both students were enrolled in is designed to enhance independent living skills, job skills, social skills and assist with integration into the community for young adults aged 18 to 24 with mild to moderate ID. Students have daily schedules with times allotted for educational classes, leisure activities, meals and exercise. Upon initial enrollment in the post-secondary education program, students received a semester of individualized education and training on how to use various exercise equipment at the recreation center and basic fitness training. However, formal exercise instructions did not continue after the participants' first semester. Both students' weekly schedules included two, one hour non-structured exercise sessions at the recreation center, but they often neglected to benefit from these exercise sessions due to low levels of participation and exertion. Both students agreed to participate in the study and elected to enroll in the yoga fitness class offered at the student recreation center.

Instrumentation {#sec2-4}
---------------

Dependent variables measured in the study included frequency of exercise behavior, perceived exertion levels, and enjoyment of exercise. The following instruments, (a) partial interval recording, (b) Eston-Parfitt curvilinear rating of perceived exertion (RPE) Scale and (c) Physical activity enjoyment scale (PACES), were implemented to collect data on dependent variables and consumer satisfaction during each non-structured exercise session and each yoga class.

### Frequency of exercise behavior {#sec3-1}

Partial interval recording observations are designed to record if the target behavior occurs or does not occur during a specified block of time.\[[@ref25]\] The target behavior observed was physical exercise, which included the performance of either: (a) strength training exercise with the use of weights or body weight (e.g., shoulder press, leg press and push up), (b) balance and stability training (e.g., yoga or pilates type movements, abdominal strengthening), and (c) cardiovascular exercise (e.g., walking for exercise, running, biking and swimming). If any of the components of the target behavior were performed, an occurrence of the behavior was recorded for that interval.

Partial interval recording allowed for an estimation of the frequency of exercise behavior and when the exercise behaviors occured during each non-structured workout session and yoga class. Two, 15 min observations with 10 s intervals were recorded during each session and class. Two researchers observed the participants' exercise behavior at the recreation center. Researchers kept the participants within sight throughout the observations but attempted to maintain as much distance as possible to reduce interference with participant exercise behaviors. If physical exercise was observed at any time during the 10 s interval, the interval was marked as an occurrence of behavior, with daily totals converted to percentages to determine the frequency of physical exercise during the sessions. Interobserver agreement (IOA) was calculated using point by point agreement of occurrences performed for 40% of baseline observations and 50% of intervention observations. IOA for baseline phase was 97.17% and 99.63% during the intervention (range 94.8-100%).

### Perceived level of exertion {#sec3-2}

The Eston and Parfitt curvilinear RPE pictorial scale is designed to rate the perceived physical exertion levels of children while engaging in physical activity or exercise.\[[@ref27]\] The scale was developed to enhance a child\'s ability to accurately rate their exercise effort given their lower level of cognitive development. A Likert scale from 1 to 10 is used in the RPE scale. A rating of 10 represents extreme exertion with a corresponding character climbing the highest point of a hill along with a dialogue box that states "So hard I am going to stop." A rating of one represents very little exertion with a corresponding character sitting on a chair at the bottom of the hill stating "Very, very easy". The RPE scale has demonstrated strong validity measures when compared to changes in work rate (R^2^=.93 to.94).\[[@ref27][@ref28]\] As suggested by Hartley and MacLean,\[[@ref29]\] this study implemented the pictorial RPE scale to increase the students' comprehension of the scale given their intellectual abilities.

The RPE scale was implemented at the end of each workout session to determine the percieved level of exertion for the participant\'s session as a whole. The observer administered the scale immediately following the workout session (i.e., within five min post exercise). After the participant chose a number on the scale, the observer validated their score by asking probing questions that corresponded with the number (e.g., "You scored two in today\'s session, so you felt like today\'s session was very easy?" or "You scored an eight, so your exercise was pretty hard today?").

### Consumer satisfaction {#sec3-3}

Participants were administered the Physical Activity Enjoyment Scale (PACES)\[[@ref30]\] immediately after each exercise session to determine perceived enjoyment participation in yoga. The original version utilized a six point Likert-type scale; however as the literature on ID suggests,\[[@ref29][@ref31]\] the scale was reduced to four points in this study to increase understanding of the scale among participants. A score of one indicated "disagree a lot" with the statement while a score of four indicated "agree a lot" with the statement. Eighteen items are included in PACES, 11 positively worded items (e.g., "I enjoy it", "It gives me energy") and seven negatively worded items (e.g., "I feel bored", "It frustrates me"). The PACES has also demonstrated strong factorial validity with the majority of items reliably loading onto one factor (range=.29 to.76).\[[@ref32]--[@ref34]\]

Procedures {#sec2-5}
----------

Students were observed while performing non-structured exercise until a stable trend in baseline was present for each dependent measure. Once a stable trend was established with one participant, the intervention of the yoga class was implemented for that individual. When a change in behavior during the yoga class was demonstrated, the second participant began the yoga class. The yoga intervention was implemented until a relatively stable trend was exhibited across the dependent measures. A stable trend of three data points with consistent response was determined through visual analysis of the graphed data.\[[@ref25]\] Effect sizes (ES) were determined through calculation of points exceeding the median (PEM) for each participant on their percent of exercise behavior and RPE scores. PEM values of 90% or greater indicate highly effective interventions, 70 to 89% represents moderate or fair effects, 50 to 69% indicates mild or questionable effects, and below 50% is considered to be an ineffective treatment.\[[@ref35]\]

RESULTS {#sec1-3}
=======

Frequency of exercise behavior {#sec2-6}
------------------------------

[Figure 1](#F1){ref-type="fig"} shows the frequency of exercise participation for both subjects across phases. During baseline, Participant 1 exhibited a steadily decreasing trend in percentage of exercise behavior during non-structured exercise sessions. Her level of participation ranged from 47.76 to 81.66% (M=64.30%). Given her trend of exercise behavior during baseline (i.e., steadily decreasing trend) was opposite of the predicted behavior of the intervention, the yoga class was implemented with her first. Once the yoga intervention was implemented, Participant 1\'s level of engagement increased immediately from less than 50% during baseline to 100% during her first yoga session. Throughout all yoga sessions her level of participation ranged from 97.22 to 100% (M=99.07%). Participant 1\'s PEM effect size (ES) was calculated to be 100%, demonstrating that yoga exercise class was highly effective in increasing her participation in exercise.

![Percentage of exercise behavior exhibited during exercise sessions](IJY-5-151-g003){#F1}

Once the change in exercise behavior was successfully demonstrated with Participant 1, Participant 2 began yoga classes. During baseline Participant 2\'s level of exercise participation ranged from 51.47 to 98.33% (M=74.78%). Similar to Participant 1, there was an overall decreasing trend of exercise participation throughout baseline with the exception of one data point. Once Participant 2 began yoga he also showed an immediate increase in exercise participation level, ranging from 98.88 to 100% (M=99.63%). ES was calculated at 100%, showing participation in group exercise was also highly effective in increasing his time of exercise involvement.

Perception of physical exertion {#sec2-7}
-------------------------------

[Figure 2](#F2){ref-type="fig"} shows the perceived exertion levels for both subjects across phases. During baseline, Participant 1\'s perceived exertion level as rated by the RPE scale, ranged from 3 to 5 (M=3.75) which equates to "starting to get hard". Upon beginning yoga she reported an immediate increase in her exertion level to an 8 (M=8.00) for the remainder of the sessions, which meant her yoga sessions were between "Very hard" and "So hard I am going to stop". ES was calculated at 100%, showing group exercise was highly effective in increasing Participant 1\'s perceived level of physical exertion during exercise.

Participant 2\'s baseline exertion scores ranged from 4 to 8 (M=5.33), meaning he believed his workouts were "starting to get hard". During yoga class Participant 2\'s perceived level of exertion ranged from 5 to 7 (M=6.33) representing a "very hard" workout session. ES calculation was 67% showing group exercise was mildly effective in increasing Participant 2\'s perception of physical exertion.

![Rating of perceived exertion scores during exercise sessions](IJY-5-151-g004){#F2}

Consumer satisfaction {#sec2-8}
---------------------

During the yoga exercise sessions, Participant 1\'s PACES scores ranged from 2.18 to 2.82 (M=2.42) indicating a moderate level of enjoyment, with an increasing trend as more yoga sessions were completed. Participant 2\'s PACES scores ranged from 2.36 to 3.36 (M=3.00), also indicating a moderate level of enjoyment on average. Similar to Participant 1, his highest score was achieved by the last exercise session.

DISCUSSION {#sec1-4}
==========

Previous research has linked participation in yoga to various health benefits and supports that yoga is an effective exercise option.\[[@ref24]\] The purpose of this research was to identify ways of incorporating effective exercise routines into the lifestyle of young adults with ID. Specifically, researchers measured the percentages of exercise behaviors and perceptions of a yoga exercise program compared to non-structured exercise programs to define the most effective strategy for helping young adults with ID increase exercise participation and avoid health risks associated with low exercise participation. Increased exercise behaviors are especially important among young adults with ID as they have higher risks of obesity and secondary health conditions,\[[@ref1]\] and are much less likely to meet the physical activity recommendations of the CDC.\[[@ref36]\] The data from this study indicated a functional relationship between participation in yoga exercise classes and amount of exercise behavior. There was a sharp increase in physical exertion for both subjects when they participated in a yoga exercise program as opposed to non-structured exercise. Both students had the opportunity of benefitting more from participating in a structured yoga exercise class than non-structured exercise, as shown by the sharp increase in their percentage of exercise behavior and perceived levels of exertion. This increase in exercise, if continued over an extended period of time, may help in reducing the likelihood of developing chronic health diseases and improving physical fitness levels.\[[@ref1]\] Enjoyment during the yoga intervention remained within an enjoyable range and both students voluntarily continued attending yoga classes upon the conclusion of the study.

There were also social benefits with the yoga exercise class. The researchers observed the students engaging in brief conversations with other yoga class participants, non-disabled college students, providing some anecdotal evidence of the social benefits of participation in the structured yoga program. The outcome of this research indicates that the use of a structured yoga exercise program for young adults with ID may increase their exercise behavior and help reduce the risks of obesity and other health related risks commonly associated with this population. However, additional research is necessary to further determine the relationships between individuals with ID, yoga, and exercise behavior.

Limitations and future research {#sec2-9}
-------------------------------

Generalizability is limited because only two participants were included in the study. External validity could be increased through research with additional young adults with ID. Pre and post-test fitness levels of the students were not measured as should be considered in future studies. As used in earlier studies,\[[@ref16][@ref18][@ref19]\] specific fitness indicators would have given a better indication of the physical benefits of the class.

CONCLUSION {#sec1-5}
==========

These findings suggest that participation in yoga provided the participants with ID an increased opportunity for health benefits when compared to previously non-structured exercise sessions. Additionally, the yoga exercise classes provided these students with ID social opportunities to participate and interact with other non-disabled peers in a supportive exercise environment which is available in most community recreation programs.
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